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16 BOOK REVIEWS 

trigonometric functions. The addition of the paragraph entitled, "Alternative 
Form of Definition," page 36, is commendable and will aid the student in under- 
standing the line values of the tangent and secant of the second quadrant angle, 
Fig. 23, page 38. The omission of the laws for the addition of directed line 
segments and the addition of directed angles is to be regretted. Section 22 
treats of the important principles whereby the functions of any angle can be 
expressed in terms of the functions of an angle not greater than 45°. Only two 
pages are given to this work. One figure, illustrating the method of proof for 
the case A + 90°, A being taken acute, is all the student has to aid him in grasping 
the contents of the section. The principles are nowhere formulated. The chief 
criticism against this chapter is that it leaves the bulk of the work to be done 
by the instructor and makes the student dependent upon notes taken in class, 
instead of giving him a clearly written, well illustrated chapter on the subject. 
Students, in general, are not investigators, and many examples well explained 
and illustrated, whenever possible, are necessary to impress firmly the principles 
upon their minds. 

The next chapter deals with the solution of oblique triangles. The last 
two chapters are devoted to the study of spherical geometry, the formulae of 
spherical trigonometry and the solution of spherical triangles. At the end of 
the text are to be found numerous and excellent exercises which are arranged 
to correspond with the chapters and their sections. 

The text has an individuality and a newness of presentation which are attrac- 
tive and stimulating, yet it is the opinion of the reviewer that real simplicity 
and clearness have been sacrificed for brevity. 

J. C. Rayworth. 

Washington Univebsity, 
St. Louis, Mo. 

Algebraic Invariants. Mathematical Monographs edited by Mansfield Merri- 
man and Robert S. Woodward. No. 14. By Leonard Eugene Dickson, 
Professor of Mathematics in the University of Chicago. John Wiley & Sons, 
New York, 1914. x + 100 pages. $1.00. 

The series of monographs to which the present volume belongs is one of the 
most praiseworthy undertakings relating to American mathematical publications. 
It is very lamentable that some American mathematicians have been discouraged 
from preparing treatises on higher mathematics by the fact that American 
publishers have often hesitated to assume the expense of publication unless the 
particular work under consideration would promise to be a financial success. 
This has made us more dependent upon works in foreign languages than would 
otherwise have been the case, and it has had a bad indirect influence. In fact, 
at least two very eminent and extensive mathematical works which were pre- 
pared in this country have been published in a foreign language. 

To the credit of American publishers it should however be stated that in 
recent years there have appeared in America a number of treatises of such high 
mathematical standing as to make it seem unlikely that these particular works 
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could by themselves be financial successes. It is hoped that the day is coming 
when some enterprising American mathematical publishers will realize that 
leadership implies sacrifices, such as our big retail merchants have been making 
in their efforts to increase patronage. There is a great need for large mathe- 
matical treatises, encyclopedias, and other works of reference in the English 
language. Our mathematical development is to-day impeded more by the lack 
of such works than by any other one obstacle. 

Monographs like the one under review are filling a great want in our literature, 
as they tend to create an interest in some of the rich fields of modern mathematics. 
Their brevity tends to encourage some who might be overawed by the extent of 
a comprehensive treatise. Professor Dickson seems to have been very successful 
in the choice of the material for the present monograph. Beginning with very 
simple examples from plane analytic geometry, the author furnishes a number of 
geometrical interpretations and applications of invariants and covariants in the 
first part of the book, which covers 29 pages. 

Part II is devoted to the theory of invariants in non-symbolic notation and 
" treats of the algebraic properties of invariants and covariants, chiefly of binary 
forms; homogeneity, weight, annihilators, semin variant leaders of covariants, 
law of reciprocity, fundamental systems, properties as functions of the roots, and 
production by means of differential operators." In Part III the symbolic 
notation of Aronhold and Clebsch is explained and illustrated by simple examples. 
Great care has been taken to present the matters in a clear manner and to avoid 
the difficulties which the beginner frequently encounters in this field. 

A considerable number of exercises and illustrative examples are provided 
throughout the book, and there is a good index at the end of the volume. The 
author's deep mathematical insight combined with his special efforts to present 
matters in a clear manner have resulted in a monograph on this important subject 
which the beginners in this field, as well as those who have already made con- 
siderable progress therein, should read with unusual interest and profit. 

G. A. Miller. 
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ALGEBRA. 

415. Proposed by C. N. SCHMALL, New York City. 

Show that 

F T 3 ! T 5 ! T 8 

I. Solution by Hermon L. Slobin, University of Minnesota. 
Let us expand f(x) = x as a Fourier cosine series, 

f(x) = «o/2 + «i cos x + «2 cos 2x + • • • • 



